Splenic storage volume in the unanesthetized resting beagle.
Determination of the dog's splenic storage volume without surgical procedures requires measurement of both circulating and total red cell volumes. The estimation of circulating red cell volume by radioisotope techniques is impeded by the rapid uptake of tagged cells in the spleen. The circulating cell volume might be calculated from plasma volume and large vessel hematocrit, provided that the latter is corrected for the unequal distribution of red cells in the circulatory system. However, the correction factor can only be estimated in the splenectomized dog. We describe here a method to determine the factor in the intact dog, "physiologically splenectomized" by the severe exercise. The values obtained by this method slightly exceed those in the resting dog, as shown by studies in splenectomized exercising beagles in which splenic function was simulated by infusion of packed cells. The method was tested in beagles exercised by swimming and treadmill running and it was concluded that in the unanesthetized resting beagle about one-third of all erythrocytes is stored in the spleen. Labeled cells are equilibrated with about one-half of the splenic storage volume within 10 min after their injection. During maximal exertion the mean increase in large vessel hematocrit was 38.6 +/- 3.3%, the mean decrease in plasma volume 13.6 +/- 1.7% and the mean increase in plasma osmolarity 2.8 +/- 0.9% (percentages of control values).